Aspergillus oryzae M was cultivated for 42 days in submerged conditions of growth using new method of fungal cultivation. This method based on immobilizing enzymes producers on solid career in submerged conditions of growth allows to prolong the process of fungal cultivation and to maintain high enzymatic activity for a long period of time. To identify the active isolate formed on the deep fungal mycelium, a selection of a number of isolates was carried out at different periods of submerged cultivation. Aspergillus oryzae M/4 was selected as active isolate with improved extra cellular -amylase activity.
I. INTRODUCTION
Among the industrially important enzymes, amylases are considered to be the most prominent enzymes since they are widely utilized in brewing detergent, and food industries [1, 2] . In spite of the fact that α-amylase can be sourced from plants, animals or microorganisms in the recent past, there has been extensive research in microbial production of α-amylase [3, 4] . Microbial enzymes are widely used in industrial processes due to their low cost, large productivity, stability and environmental protection, [5, 6] . Amylases are employed in the starch processing industries for the hydrolysis of polysaccharides such as starch into simple sugar. At least 60% of the industrial enzymes are obtained from genetically modified microorganisms. However, genetic engineering is long-lasting and requires for special complex techniques [7] . In this regards, the cells immobilization offer a multitude of advantages in enzymes production, such as high metabolic activity and strong resistance to toxic chemicals [8] [9] [10] .
A method of cultivation of filamentous fungi has been developed as well as devices and equipment for their cultivation [11] . Such devices and equipment prolong producers' cultivation period and create the opportunity to obtain enzymes repeatedly in every 3 days of cultivation. This method is based on immobilization enzymes producers on solid career in submerged conditions of growth. Immobilization has a range of advantages: decreasing the price of the final product, absence of foreign substances, controlled process of enzymegenesis, ability of various enzymes simultaneous production, etc.
During period of fungal cultivation several variants are formed on the immobilized fungal mycelium. In this paper, screening of alphaamylase high producing strain from Aspergillus oryzae M has been investigated.
II. MATERIALS AND METHODS

Enzyme
production. For inoculum preparation, 25 ml of sterile distilled water was added to the 5-day-old culture grown on Czapek agar plate and scraped aseptically with inoculating loop. This suspension with spore concentration of 1.3·107 cells/ml, was used as inoculum for the fungal cultivation. Submerged fermentation was carried out in 750 ml Erlenmeyer flask by taking 100 ml of mineral salt medium (%): NH4NO3 -0.5; KН2РО4 -0.1; MgSO4 -0.05; KCl -0.05; FeSO4 -0.001; maltose -1.0; starch -1.0. They were incubated at 30 C on a rotary shaker (180 rpm) for 42 days. The growth medium was exchanged at 3-day intervals.
Screening for active variant. To identify the active isolate formed on the substrate, a selection of a number of isolates was carried out at different periods of submerged cultivation. Samples were taken by selecting of the fungal cells from the surface and the depth of the immobilized fungal mycelium. A monosporous suspension was prepared for stirring on an agar plates. The suspension was filtered, diluted with sterile water and plated on Petri dishes with agar medium. In each dish, 0.1 ml of suspension was inoculated and stirred on the surface of the medium with a sterile glass spatula. The Petri dishes were incubated for 5-7 days at 28-30° C. After incubation, the colonies grown on the plates were counted. . The reaction mixture (15 ml) consisted of 10 ml of 1% (w/v) soluble starch and 0.5 ml appropriately diluted enzyme source in 25 ml of distilled water. After incubation at 30 C temperature for 10 min the reaction was stopped by addition of iodine solution with 0.2 mol/dm3 HCl. Then the enzymatic hydrolysis of starch was determined on spectrophotometer at 670 nm. One unit of the -amylase activity was defined as the amount of enzyme that hydrolyses 1 g of starch for 1 hour in 30 C, pH 4.7. The experiment was carried out in triplicates. The results were expressed as mean ± standard deviation using Excel 2010.
III. RESULTS AND DISCUSSION
A novel immobilization technique was developed by using the cheapest and most easily available cotton material as an immobilizing carrier for absorption of spores of A. oryzae M, which has been for the first time used for immobilization of microorganisms. Immobilized A. oryzae M on carrier is presented in Figure 1 . To select the active isolate formed on the fungal deep mycelium, isolates were taken at different periods of submerged cultivation. On the 6th day of cultivation 4 isolates were selected as well as on the 18th day of cultivation were selected 3 isolates. α-amylase activity of 7 isolates was assayed. A. oryzae M/6 316±2, 3 7 A. oryzae M/7 323±1, 7 8 A. oryzae M 321±1,7
As shown on Table 1 , the level of biosynthesis of the α-amylase ranged from 202 U/ml to 341 U/ml. Thus, at the beginning of cells immobilization, the isolate Aspergillus oryzae M/4 was formed with increased enzymatic activity of 341 U/ml.
